SEMICONDUCTOR MEMORY DEVICE AND LAYOUT METHOOD THEREOF 
CROSS REFERENCE TO RELATED APPLICATIONS 
> April 16, 2003, the entire contents of which is hereby incorporated by reference. 

BACKGROUND OFTHE INVENTION 
1 Field of the Invention , 

voltage generating line and a layont method thereof. 

2. Description of Related Art 

^taferttaivo^generanngchcuitofaconvertriona,— 

voltaee generating circuit for a peripheral circuit. 

for a memory cell array supplies an internal voltage to 
senses and amplifies a voltage of a bit line. 

PIG 1 s ahlocadiagran, illushahng a layout of a eonvenliona, — el 
mM nory device The semiconductor memory device of FIG. , includes a memory ce artay 

voitage generating circuit .8, an active interna, voltage general croud 20, and 
^ t0 ^ htFIG. 1, SIVC stands for the standby internal voltage generating circuit 

,0 20 3 and22repre Sa , K ane XtOT a 1 vo 1 «a g eapplyingpad22.WLs,a»dsforo». 
30 ^vewordhne.B^daforonerep— e hU Une, and CS t sfcnda for one 

representative column selecting line. 

^FiaLthememor^cellarraylOincludesfourmemorycellarrayblockslO 

„ arrav blocks 10-1 to 10-4 includes four sub memory cell array 
10-4. Each of the memory cell array blocks 
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1 to 20-3. 



blocks MCA. A sub word line driver SWD is arranged between two adjacent memory cell 
array blocks MCA that are vertically aligned, and a bit line sense amplifier SA is arranged 
between two adjacent memory cell array blocks MCA that are horizontally aligned. Since the 
bit line sense amplifier S A is shared by the memory cell array blocks MCA arranged on its 
5 right and left sides, there is no need that it is arranged between all memory cell array blocks 
MCA. Each of the drivers 20-1 to 20-3 is arranged on a left side of the memory cell array 10 
adjacent to the respective sub word line drivers SWD (i.e., location opposite to the column 
decoder 12), and each of internal voltage generating lines VINT A 1 to VINT A3 is arranged to 
extend from an area where the respective sub word line drivers SWD is arranged. The 

10 internal voltage generating lines VINTA1 to VINT A3 are commonly connected to an internal 
voltage generating line VINTA. 

However, since the active internal voltage generating circuit 20 and the drivers 20-1 
to 20-3 of the conventional semiconductor memory device shown in FIG. 1 are arranged on 
one side of the memory cell array 10, the resistance of the internal voltage generating lines 

15 VINTA1 to VINT A3 becomes greater as the distance from the drivers 20-1 to 20-3 increases. 
Therefore, when the drivers 20-1 to 20-3 supply an internal voltage to the internal voltage 
generating lines VINTA1 to VINT A3 in an active mode, the farther it is from the drivers 20-1 
to 20-3, the more a level of the internal voltage VCCA drops. 

The internal voltage VCCA supplied to the internal voltage generating lines VINTA 1 

20 to VINT A3 are applied to the bit line sense amplifiers SA in an active mode and is used to 
amplify data of the bit line to an internal voltage VCCA level in a. write/read mode.. However, 
if the level of the internal voltage generating lines VINTA1 to VINT A3 is not raised up to an 
internal voltage VCCA level in an active mode, there is a problem in that data of the bit line 
cannot be amplified up to an internal voltage VCCA level in a write/read mode. 

25 However, in the conventional semiconductor memory device of FIG. 1, the voltage 

level of the internal voltage generating lines VINTA 1 to VINT A3 drops the further the line 
becomes from the drivers 20-1 to 20-3, and thus the sensing ability of the bit line sense 
amplifier SA arranged at a location far from the drivers 20-1 to 20-3 is degraded. 

For the foregoing reasons, when a semiconductor memory device is designed that 

30 places the bit line sense amplifier SA far from the drivers 20-1 to 20-3, there is a problem in 
that a time period (tRCD) from a time point that an active command is applied to perform an 
active operation to a time point that a write/read command is applied to perform a write/read 
operation (an internal time period until a column selecting line CSL can be selected after a 
word line is enabled) becomes lengthy. That is, the semiconductor memory device is 
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designed such that a write/read operation is performed after a level of the internal voltage 
generating lines VINTA1 to VINT A3 arranged at a location far from the drivers 20-1 to 20-3 
reaches a desired internal voltage level. This delay becomes a significant obstacle in 
designing a high speed semiconductor memory device. 

Embodiments of the invention address these and other disadvantages of the prior art. 

SUMMARY OF THE INVENTION 
Embodiments of the invention provide a semiconductor memory device and a layout 
method thereof which can uniformly change a level of internal voltage generating lines to a 
desired internal voltage level as fast as possible, thereby improving a time period (tRCD). 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a more complete understanding of the invention and the advantages thereof, 
reference is now made to the following descriptions taken in conjunction with the 
accompanying drawings, in which like reference numerals denote like parts. 

FIG. 1 is a block diagram illustrating a layout of a conventional semiconductor 
memory device. 

FIG. 2 is a block diagram illustrating a layout of a semiconductor memory device 
according to some embodiments of the invention. 

FIG. 3 is a block diagram illustrating a modified layout of a semiconductor memory 
device according to some embodiments of the invention. 

FIG. 4 is a circuit diagram illustrating an active internal voltage generating circuit and 
a driver of the semiconductor memory device according to some embodiments of the 
invention. 

FIG. 5 is a circuit diagram illustrating a bit line sense amplifier of the semiconductor 
memory device according to some embodiments of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Reference will now be made in detail to preferred embodiments of the invention, 

examples of which are illustrated in the accompanying drawings. 

FIG. 2 is a block diagram illustrating a layout of a semiconductor memory device 

according to some embodiments of the invention. 
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b addition to components shown in FIG. 1, .he semiconductor memory device of 
no. 2 incudes an active internal voltage generating circuit 30 (AIVC 30), dnvers 30-1, 30-2, 
and 30-3, and another external voltage applyingpad 32. 

Like reference numerals in FIGs. 1 and 2 denote like parts mat perform tire same 
operations. Thus, an explanation of the parts in PIG. 2 that have already heen descnbed ,n 

with reference to FIG. 1 will be omitted. 

foFIG 2,theAIVC30is arranged on the same side of the semiconductor memory 
device tha, the column decoder .2 is arranged, »d the drivers 30-1 to 30-3 1 „ , ,so a^ged 
on the same side of tire semiconductor memory device as the column decoder l.I»* 
words, me AfVC 30 «d the drivers 30-1 to 30-3 are arranged on a s.de oppostfe o the AIVC 
20 and tire drive. 20-1 to 20-3. The drivers 30-1 to 30-3 and the dnvers 20-1 to 20-3 are 
symm e,ric,„y arranged on either stde of the memory eel, amy 10 tha, is interposed 

«l the semiconductor memory device of F.G. 2 is configured such that the active 
internal voltage generating circuit 20 and the drivers 20-1 to 20-3 are arranged on on e *de 
th ereof, and the active interna, vohage generating circuit 30 and the dnvers 30-1 » 3M 
which have the same configuration as the active infernal vohage generating croud 20 and the 
drivers 20-1 to 20-3 respectively are arranged on the other side thereof. 

Wore, the semtconductor memory device can reduce a level 
internal voltage according to a location of the internal voltage generating lines VINTA1 to 
VINT A3 hy supplying an infernal voltage VCCA horn hoth sidesof the interna, volag 

generating lines VINTA, to VINT A3 can rapidly reach a desired internal voltage VCCA 
leve, by supplying an infernal voltage VCCA from bom sides of the internal vohage 
generating linea VINTA1 to VINT A3, thereby reducing Ore time penod fRCD. 

pier, by additional arrangmg the externa, vohage pad 32 adjacent to the active 
interna, vohage generating circuit 30 independent,, from the externa, vohage pad 22>e 
active tntema, vohage generating circuit 30 may he operated a, the same m as the athve 
interna, vohage generating crrcui, 20 to thereby rapidly supply an internal voltage VCCA 
Uve, to the interna, voltage generating lines VINTA 1 to VINT A3 in an achve mode. 

PIG 3 is a b,ock diagram illustrating a modified layout of a semiconductor memory 
device according to some embodiments of the invention. In FIG. 3, the drivers 30-1 .o 30-3 
are arranged within the column decoder 12. 
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Like reference numerals of FIG, 2 and 3 denote like par,, CSLD stands for a co.umn 
selecting line driver. 

The column decoder 12 of .he semiconductor nrenrory device of FIG. 3 mcludes a 
colnnan address hnffer ,2-1, a colutnn pre-decoder 12-2, and CSLDs .2-31 to 12-34. The 
drivers 30-1 to 30-3 are arranged between the CSLDs 12-31 to 12-34. 

That is as described in FIG. 3, the drivers 30-1 to 30-3 are arranged in empty spaces 
between the CSLDs 12-31 to 12-34 in co.umn decoder 12, .hereby the layout area size of the 
semiconductor memory device is not increased. 

The function of components of the column decoder 12 is explained below. 
The column address buffer 12-1 buffers a co.umn address CA to generate a buffered 
column address when a write/read command ts applied. TTte column pre-decoder 12-2 pre- 
decodea the buffered colutnn address by a predetermined bi, to generate a pre-decoded 
columnaddress. Bachoftbe column selecting Imednvera 12-3, to ,2-34 driver tcohtmn 
Renting lines CSL for sdecting bit lines ofeaoh of dte memory cell arrayblocks 10-1 
4 in response to the pre-decoded column address. 

The column cont.nl circuit 14 tnclndes a control signal generating ctrcur, for 
controlling me column decoder ,2 and a redundancy circuit for replacng an inferior memory 
cenofthememoryceUarraywitharedundantmemoryceUlnotshown). 
Operationofthe semiconductor memory devices of FIGs. 2 and 3 
When an active command is app.ied, me row decoder ,6 decodes a row address RA 
generate a word ,i„e se.ecting signa, for selecting the word line. A charge sharing ; operattor us 

active interna, voltage generating circuits 20 and 30 compares a reference vohage VREF «o a 
vohage of the internal voltage generating line VINT A. The dnvers 20-1 .o 20-3 and 3-1 .o 
30-3 have driving ability according to an output voltage level of the active interna, voltage 
generating circuits 20 and 30 and so maintain a voltage leve, of the interna. voltage 
generating Unes VFNTA, to VINT A3 a, an interna, VCCA voltage level. Here, stnee the 
Lernal vohage generating lines VINTA1 .0 VINT A3 are simultaneously dnven 
si des of Ore memory cell array 10, the vohage level of .he interna, voltage generaung hues 
, VINTA1 to vmTAJcanbeu^formlymain.ainedaudcanrapidlyreach.hemterna^voltege 

VCCA level. After a charge shanng operation is performed between the -»»"•* 
corrected to me selected word line and .he bi, line, the hi, line sense amph er A op«*es 
and then senses and amplifies da,a of.be bit line. Here, a level of an interna vohage VCCA 
appUed to the hi, line sense amplifier SA is maintained a, a uniform interna, voftage 
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level regardless of location of the internal voltage generating lines VINTA1 to VINT A3 and 
thus rapidly amplifies data of the bit line. 

When a write/read command is applied, the column decoder 12 decodes a column 
address CA to generate a column selecting line selecting signals for selecting the column 
selecting line CSL. Here, the column selecting line selecting signals are generated at a time 
after the bit line sensing operation performed by the bit line sense amplifiers SA is complete. 
Therefore, if the bit line sensing operation is rapidly performed, it is possible to rapidly 
generate the column selecting line selecting signals. When the column selecting line selecting 
signals are generated, data of the selected bit line is written/read in response to the column 
selecting line selecting signals. 

That is, the semiconductor memory device maintains the level of the internal voltage 
generating lines VINTA1 to VINT A3 at a desired internal voltage level regardless of the 
location of the lines, whereby the bit line sense amplifiers can rapidly amplify to a desired 
level. Therefore, the time period tRCD from a time point that an active command is applied 
to a time point that a write/read command is applied is decreased, and high speed operation is 
possible. 

In FIGs. 2 and 3, the drivers 30-1 to 30-3 are arranged in the column decoder or 
adjacent to the column decoder 12 (as shown), but the drivers 30-1 to 30-3 may also be 
arranged in the column control circuit 14. In this case, the drivers 30-1 to 30-3 are still 
arranged on an opposite side of the memory cell array 10 to the drivers 20-1 to 20-3. In order 
to prevent the increase of the layout area size, it is preferable to arrange the drivers 30-1 to 

30-3 on empty spaces. 

FIG. 4 is a circuit diagram illustrating an active internal voltage generating circuit 
(AIVC) and a driver (D) of the semiconductor memory device according to some 
embodiments of the invention. The ATVC includes a comparator COM, and the driver D 
includes a PMOS transistor PI. 

Operation of the active internal voltage generating circuit and the driver of FIG. 4 is 

explained below. 

The comparator COM compares a reference voltage VREF to an internal voltage 
VCCA to raise the level of the comparator output voltage when the internal voltage VCCA is 
higher than the reference voltage VREF and to lower the level of the comparator output 
voltage when the internal voltage VCCA is lower than the reference voltage VREF. The 
PMOS transistor P increases the driving ability to raise the level of the internal voltage 
VCCA when a level of the comparator output voltage output from the comparator COM 
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.econ.es lower or doorcases ft. driving ability «o lowet the .eve, of toe interna, vo.^ 
VCCA when a leve, of Ore comparator output voltage outpu, from me comparator COM 

^^^^^^'^^^ 
voltage VCCA to a reference voltage VREF level. 

FIG 5 is a circuit diagram illustrating an example bi, line sense amphfier of mo 
semiconductor memory device according to some embodiments of the invention. The n ,m 

P2 and P3 and anNMOS sense amp,ifrerNSAhavin gN MOS—sN,,N ^ N3. 

' toFIG 5 BLandBLBropresontabi.Unepair.VLreprosen^anintenraivol.ago 
app.ying Une comreoted ,o mo interna, voltage generating lino, and GL represent a gmund 
voUage^ine. Also, LAB is a conffol signal for enabling the PMOS sense amplifier PSA, and 
LA is a control signal for enabling the NMOS sense amphfier NSA. 

The internal voltage applying line VL of FIG. 5 is a^anged in a perpendrcnlar 
direction to the interna, voltage generating lines VINTA1 to VINT A3. 

Operation of the bit line sense amplifier of FIG. 5 is explained below. 
When a control signa. LAB having a "low" leve. and a control signal LA havmg a 
^ leve, are general me PMOS transistor P3 is turned on to amplify da. ^ 
pair BL and BLB to an internal voltage VCCA level in response to ~g a> w 
,„ of fire bi, line pair BL and BLB. Also, toe NMOS transistor N3 rs named on to amphfy dato 
of the hi, line pair BL and BLB to a ^ound vohage level in response to data havmg a htgh 

level of the bit line pair BL and BLB. 

Here since an .mental voltage VCCA level is uniform regardless of the locahon of 

25 ^ytoadeaitedinto.a.voltageVCCAleveltegardlesaoflocanonoftheb.tl.nesense 
amolifier when a bit line sensing operation is performed. 

" h toe embodiments described above, a layout method of the semiconductor memo, 
device is explained with emphasis on a semiconductot memory device having a su word 
configuration. However, embodiments of toe invention may also include sennconductor 
30 memory devices having no sub wotd line configurauon. 

Embodiments of the invention can nuicKly and uniformly bring the voltage level of 
toe interna, voltage generating lines to a desired interna, vohage love, „»g toe 
dnvem of the active interna, voltage generating crcni, on hod, s,des of the ,»,ema, voltage 
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Therefore, embodiments of the invention can rapidly amplify the bit line to a desired 
internal voltage level, thereby improving the time period tRCD which directly affects the 
operation speed of the semiconductor memory device. 

Some embodiments of the invention will now be described in a non-limiting way. 
5 Some embodiments of the invention provide a semiconductor memory device, 

including: a memory cell array with word lines arranged in a row direction, bit lines and 
column selecting lines arranged in a column direction, and a plurality of memory cell array 
blocks arranged in a column direction; a plurality of internal voltage generating lines 
arranged between the plurality of the memory cell array blocks; a column decoder arranged 

10 on one side of the memory cell array and decoding a column address to select the column 
selecting lines; an internal voltage generating circuit arranged on both sides of the memory 
cell array and comparing a reference voltage to an internal voltage to generate a comparing 
signal; and a plurality of drivers arranged on both ends of the plurality of the internal voltage 
generating lines and respectively supplying the internal voltage to the plurali ty of the internal 

15 voltage generating lines in response to the comparing signal. 

The plurality of drivers includes a plurality of first drivers arranged on one end of the 
plurality of the internal voltage generating lines to supply the internal voltage to the plurality 
of the internal voltage generating lines; and a plurality of second drivers arranged on the 
other end of the plurality of the internal voltage generating lines to supply the internal voltage 

20 to the plurality of the internal voltage generating lines. 

Embodiments of the invention further include a first external voltage applying pad for 
applying an external voltage to the plurality of the first drivers; and a second external voltage 
applying pad for applying the external voltage to the plurality of the second drivers. 

Embodiments of the invention also provide a layout method for a semiconductor 

25 memory device, including: arranging a plurality of memory cell array blocks of a memory 
cell array in a column direction; arranging a plurality of internal voltage generating lines 
between the plurality of the memory cell array blocks; arranging a column decoder on one 
side of the memory cell array; arranging an active internal voltage generating circuit on both 
sides of the memory cell array; and arranging a plurality of drivers of the active internal 

30 voltage generating circuit on both sides of the plurality of the internal voltage generating 
lines. 

Arranging the plurality of drivers includes arranging a plurality of first drivers of the 
active internal voltage generating circuit on one side of the plurality of the internal voltage 
generating lines; arranging a plurality of second drivers of the active internal voltage 
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gc.era.ing circuit on ft. other side of the plurality of the interna! vo.,age generattng hues; 

and arranging separate* a first externa, voltage applying pad for applying an externa voltage 

,o the plurality of the firs, drivera and a second external voltage applying pad for applytng the 

external voltage to the plurality of the second drivers. 

While rhe invention has heen particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in me art that the 
foregoing and other changes in fortn and details may be made therein without departtng ftom 
the spirit and scope of the invention. 
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